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BIOSYSTEMATICS OF HELIANTHUS DEBILIS! 
CHARLES B. HETSER, JR. 


A study of the gulf coast sunflower, Helianthus debilis, was begun in 
1946, and field work was carried on in both Florida and Texas. From the 
analysis of population samples and the subsequent garden cultivation of 
plants, it was possible to recognize nine morphological races. A systematic 

series of hybridizations between the races, as well as some hybridizations 
with other sunflower species, was carried out. Material was borrowed from 
several herbaria in order to supplement the author’s collections. The first 
part of the present paper summarizes the results of the cytogenetic study, 
the second part deals with the taxonomy, and the final part comprises a 
discussion of subspeciation in these sunflowers. 


HYBRIDIZATIONS 


1. Intraspecific crosses. Forty-eight reciprocal crosses were made in- 
_ volving the races listed in Table 1. The F, cross was readily secured and 
- the resulting progeny were vigorous. In general, twenty plants of each re- 
ciprocal combination were grown. As can be seen from the polygonal 
crossing charts (fig. 1), two distinct groups can be recognized with re- 
spect to the fertility of the F, hybrids. Hybrids between any two of the 
first six races (the “‘debilis” assemblage) and hybrids between any two of 
the last three races (the “‘praecox”’ assemblage) as a rule give highly fer- 
tile F, plants with around 90 per cent pollen fertility and nearly 100 per 
cent good seed set. Occasionally, plants with somewhat reduced fertility 
were encountered both in hybrids within races and between races, but their 
occurrence followed no consistent pattern. In general, it can be stated, 
then, that crosses within either the “debilis” or “praecox”’ assemblage of 
races produce fertile hybrids. However, any crosses between races of these 
two assemblages gave F, plants with pollen fertilities from 20 to 50 per 
cent, averaging around 30 per cent, and the seed set was one third to one 
half the normal amount. Only a few F2 generations have been grown, and 
it has been found that those involving crosses within either assemblage 
give vigorous fertile plants, whereas those between the two assemblages 
give plants with fertilities varying from 30 to 100 per cent. In the second 
F, group, although the majority of the hybrids were vigorous, some weak- 
ness was observed in a few of the plants. 
2. Interspecific crosses. Representatives of the ‘“debilis” and “‘praecox”’ 
assemblages (Table 1) discussed above were crossed with several other 


1 The present work has been supported in part by a grant from the National 
Science Foundation. A grant for travel in Florida was awarded by the Society of 
Sigma Xi. Mrs. Barbara Norby and Mr. Dale M. Smith, graduate students at Indiana 
University, have served as most faithful assistants. I would also like to thank Dr. 
Charlotte Avers, Dr. T. R. Fisher, Dr. Jasper Garner, and Miss Rose Overstreet 
who made special collections for me in certain areas of Texas and Florida. 
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Fic. 1. Results of crosses: top, crosses of races of Helianthus debilis giving fer- 


tile Fy hybrids; center, crosses of races of H. debilis giving F,’s with reduction in 
fertility; bottom, crosses involving other species of annual sunflowers. Further ex- 
planation in text. 
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species, and the results obtained are shown in fig. 1 (bottom). Other spe- 
cies crosses previously reported (Heiser, 1951) are also shown. Most in- 
terspecific crosses result in rather highly sterile F,; hybrids with pollen 
fertilities generally below 20 per cent and seed set of generally less than 
10 per cent. The exceptions are those hybrids between H. annuus and H. 
argophyllus, H. petiolaris and ‘‘praecox,” and the previously mentioned 
hybrid between “debilis” and “‘praecox.” Both H. annuus and H. argo- 
phyllus are partially sympatric with H. debilis, and natural hybrids be- 
tween H. annuus and the latter have been found, but no natural hybridi- 
zation is known between H. argophyllus and H. delibis. Helianthus bo- 
landeri of California and Oregon does not particularly concern us in the 
present discussion, but is included to show that the taxa recognized as 
species in this group generally show considerable reduction of fertility in 
the F, hybrids. Helianthus petiolaris, on the other hand, and H. debilis 
are vicarious species, with H. petiolaris replacing H. debilis to the west 
(fig. 3). Morphologically the “praecox” assemblage appears to be inter- 
mediate between H. petiolaris and the “debilis” assemblage. Crosses be- 
tween H. petiolaris and two representatives of the “debilis” assemblage 
give F,; plants which fall into the highly sterile category of 20 per cent 
or less pollen fertility whereas crosses between H. petiolaris and ‘“‘praecox”’ 
give F, hybrids with about 40 per cent pollen fertility (fig. 1). 


Thus it can be seen that the “‘praecox”’ assemblage, which appears to be 
intermediate morphologically between H. petiolaris and ‘“‘debilis,”’ gives 
moderately fertile hybrids when crossed with these other taxa. On the 
other hand, hybrids between “debilis” and H. petiolaris show a rather 
great reduction in fertility, similar to those obtained in hybrids between 
most species of annual sunflowers. 


CHROMOSOME NUMBERS AND PAIRING 


- All of the annual sunflowers previously studied have been shown to 
possess a haploid chromosome number of 17 (Heiser, 1948). The same 
number has been found in all the races included in the present study. In 
most hybrids within races and between races belonging to either the 
“debilis” or “praecox” assemblages, 17 bivalents are formed at meiosis. 
Exceptions were noted in two crosses between races and two crosses within 
races of the ‘“‘debilis” assemblage where some cells occurred with 17 pairs 
and some with 15 pairs and a chain of 4 chromosomes. 


On the other hand, the hybrids resulting from crosses of races of 
“debilis” and “praecox” show the variable type of chromosome pairing 
previously reported for interspecific hybrids in Helianthus (Heiser, 1951). 
Twenty-five cells were examined in one hybrid plant from each cross and 
the number of pairs varied from 13 to 17. In the cells with 13 pairs, the 
remainder of the chromosomes generally formed two chains of four chro- 
mosomes each. Univalents were rarely observed. These configurations sug- 
gest that the two crossing groups differ by a minimum of two transloca- 


148 MADRONO [Vol. 13 


tions, and in all probability the sterility observed in the hybrids is the 
direct result of the abnormal pairing relations. 

Hybrids between “praecox” and H. petiolaris showed the same sort of 
configurations as observed in the ““debilis”’-“‘praecox” hybrid, whereas in 
hybrids between “debilis” and H. petiolaris and all of the other interspe- 
cific hybrids studied, with the exception of H. annuus x H. argophyllus, 
a still greater reduction in pairing at meiosis was observed. 


TAXONOMIC CONSIDERATIONS 


If sterility barriers develop along with morphological differences, there 
is no great problem in the delimitation of taxonomic categories (see Clau- 
sen, 1951), but sterility and morphological difference do not go hand in 
hand in H. debilis. The greatest morphological difference within this spe- 
cies is between the Atlantic Coast race of Florida and the other races of 
the species, whereas the gap based on crossing relationships falls between 
the “debilis” assemblage and the “praecox”’ assemblage. In Texas there is 
considerable difficulty in distinguishing certain “debilis” races from “‘prae- 
cox ” races. If a purely morphological species definition were employed, 
two species might be recognized—the “‘debilis” race of east Florida con- 
stituting one species and all the other races constituting the second species. 
If reduction in fertility in the F; hybrid were used as the major criterion 
of species separation, two quite different species would be recognized— 
debilis and praecox. A compromise proposal might result in the creation 
of either one or three species in this complex. However, if only one spe- 
cles were to be recognized, then H. petiolaris would have to be included in 
it both on morphological grounds and crossability relations. Any one of 
the above proposals could be justified and there appears to be no one com- 
pletely satisfactory solution to species delimitation in this group. What- 
ever course is adopted does not alter the true evolutionary relation, and 
for the present it is proposed to recognize the whole assemblage of “de- 
bilis” and “praecox” races as a single species. This solution, fortunately, 
does not result in any radical departure from current taxonomic treat- 
ments of this group. The problem of the proper treatment of H. petiolaris 
will have to be deferred until a more thorough analysis of its variation has 
been undertaken, and for this reason no formal taxonomic treatment of it 
will be attempted here. 

A second problem is what taxonomic recognition, if any, should be given 
to the races. Thus far in the discussion the term race has been used to refer 
to populations or series of populations which replace each other geograph- 
ically and at the same time show conspicuous morphological differences. 
Within each of these races it is possible to recognize “sub-races.” The best 
example is in “tardiflorus” in which three large, geographically isolated 
populations were studied and showed recognizable morphological differ- 
ences. It is possible also that races which appear very distinct to one who 
has been working with a group intensively may appear of minor signifi- 
cance to others. As Dobzhansky and Epling (1944) point out, it is a mat- 
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ter of expedience, judgment, and conventions which prevail among stu- 
dents at a given time as to how a species is broken up taxonomically. It 
seems desirable at present to give recognition to eight of the races listed in 
Table 1. 


TABLE 1. Crosses ATTEMPTED BETWEEN Races or H. debilis 


Herbarium Crossed with 
Race No. Source specimen* race number 
“DEBILIS” ASSEMBLAGE 
debilis (Florida) 
21 Marineland, St. John’s Co. 3179 Op 7, 8 
20 Flagler Beach, Flagler Co. Godfrey 
50894 17, 21 
19 . Melbourne, Brevard Co. 3185 Bo Aho WG) That 
17 ~+Surfside, Dade Co. 3189 AO), NG 
vestitus (Florida) 
16 Long Beach, Sarasota Co. 3198 13 
15 Anna Maria Key, Manatee Co. 5215 13 
14 Indian Rocks Beach, 
Pinellas Co. 3207 13 
13. Clearwater, Pinellas Co. 3209 De Ss 35 Wy Oy Ay dhe 
14 15 16,024 
tardiflorus (Florida) 
12 Sarasota, Sarasota Co. 3200 10 
11 Cedar Key, Levy Co. 3211 Se Os 1s Dh WO Se alts 
10 Carabelle, Franklin Co. e271 A gts peek en vd bl 
13,019 
weed race 
8 Augusta, Richmond Co., Ga. 4931 Belle OB ah, 2) 
9 Belvedere, Aiken Co., S.C. Slee) Sy ili, 18 
silvestris (Texas) 
2 Nacogdoches, Nacogdoches Co. 3086 ls By Zh Yee Sal) 
1 Grapeland, Houston Co. 3048 2, 10 
cucumerifolius (Texas) 
4 Frio, Dilley Co. 3068 Wee IS (Hy tery, BUS) 
3. Westhoff, DeWitt Co. 3074 BSN Te hy ty OY, Bl 
13 
“PRAECOX”? ASSEMBLAGE 
praecox (Texas) 
5 Galveston Island, Galveston Co. 3080 Be Be 5 Creates IK al, 
1B, Bi 


runyonit (Texas) ; 
6 Yturria, Willacy Co. Runyon 
4865 oid a5a7, Oy blot 
hirtus (Texas) 
7 Carrizo Springs, Dimmit Co. 3064 BBs Oy He 1 IO, is 


*All specimens except where otherwise noted were collected by the writer. 
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TAXONOMIC HISTORY 


Helianthus debilis was described in 1841 by Nuttall from material col- 
lected in Florida, and a year later Torrey and Gray described H. cucum- 
erifolius from Texas. In 1847 Engelmann and Gray described H. praecox, 
also from Texas. In his Synoptical Flora, Gray reduced H. praecox to 
synonymy under H. debilis and treated H. cucumerifolius as a variety of 
the species. Watson (1929) in his study of the genus recognized H. debilis 
and H. cucumerifolius and described another species, H. vestitus, from 
western Florida without indicating its relationship to either of the other 
species. In the recent edition of Gray’s Manual, Fernald (1950) treats #. 
debilis as a species with one variety, H. debilis var. cucumerifolius. 

Material from the following herbaria was seen during the course of the 
study: University of California, Chicago Natural History Museum, Uni- 
versity of Georgia, University of Florida, Gray Herbarium of Harvard 
University, Michigan State College, Missouri Botanical Garden, New 
York Botanical Garden, Pomona College, Southern Methodist Univer- 
sity, University of Texas, and Texas A. & M. College. I should like to 
extend my thanks to the curators of these herbaria for the privilege of 
studying this material. In the taxonomic treatment which follows, only 
the type specimen, one widely distributed specimen, and such others as 
are necessary for the discussion are cited. The distribution of the various 
taxa is shown in the maps. A mimeographed list of exsiccatae has been pre- 
pared and will be sent upon request to those interested. 

The sunflowers to which H. debilis appears most closely related are for 
the most part annual species with alternate leaves and purple disk flowers. 
In the key given here all of the species in this group which are found in 
the area from east central Texas to Florida are included; however, only 
H. debilis will be treated in detail in the part which follows. 


Key TO SPECIES 


Phyllaries over 4 mm. wide; heads 2.5 cm. in diameter or greater; leaves usually 
cordate; plants commonly 1.5 m. or more tall. 
Leaves, phyllaries, and stems with dense silvery white tomentum; in sandy soils; 
east coastal Texas, naturalized in Florida and also in cultivation 
Shen tS eet Nie Fe ead gh H. argophyllus T. & G. 
Leaves, etc., merely hispid; rarely on sand; wide-spread weed and cultivated 
Plants. sk ce Ne eS ere ia aad ey ital, H. annuus L. 
Phyllaries 4 mm. or less wide; heads less than 2.5 cm. in diameter; leaves cuneate, 
truncate, or cordate; plants 2.0 m. or less tall. 
Leaves lanceolate with a few prominent white hairs near base; plants commonly 
1.0 to 2.0 m. tall; in wet soils; south-central Florida........ H. agrestis Pollard 
Leaves deltoid-lanceolate without prominent white hairs; plants commonly less 
than 1.5 m. tall; in sandy soils. 
Leaves usually entire, generally twice as long as broad, bluish-green; tips of 
pales in center of disk densely villous; Western United States and Northern 
Mexico maturaliz ecliain sii 1 sees eee an H. petiolaris Nutt. 
Leaves entire or more often serrate, generally less than twice as long as broad 
not bluish-green; tips of pales villous to merely hispid........ H. debilis Nutt. 
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Key To SusspEciIEs oF HELIANTHUS DEBILIS 


Stems prostrate or nearly so; peduncles usually less than 20 cm. long; coastal regions. 
Leaf serration irregular; stems usually conspicuously white-hirsute; rays seldom 
over 1.6 mm. long; disk diameter less than 1.2 cm. (at anthesis of the outer 
row of disk flowers) ; west Florida -..............-......-- 2. H. debilis subsp. vestitus 

Leaf serration fairly regular, shallow; stem glabrous, hispid, or hirsute. 

Stems completely prostrate, glabrous or hispid; rays less than 2 cm. long, yellow; 
GAYS EDO (0 ye Se ee yee eater RAS ce eagles Aral Oa 1. H. debilis subsp. debilis 

Stems semi-prostrate, hispid-hirsute; rays usually 2 cm. or more long, orange- 
yellow; bracts about 3 cm. wide; Galveston Island and adjacent mainland, 
BU Xa eepreee ee re tre tl MOPS Seen ete ky ee 6. H. debilis subsp. praecox 

Stems erect; peduncles usually over 15 cm. long; coastal and inland. 
Phyllaries mostly 2.5-4.0 mm. broad, rarely long attenuate; stems hispid to hir- 

sute; leaves usually with constriction near middle (fig. 6). 

Branches horizontal or ascending; stems not densely hispid-hirsute; tips of 
central pales of the chaff seldom villous; Galveston Island and adjacent 
MaaiMlean Glile Kastor eer ete ten te ae: 6. H. debilis subsp. praecox 

Branches ascending; tips of central pales of the chaff usually villous. 

Stems hirsute but not densely so; peduncles seldom longer than 30 cm.; 
leaves seldom longer than 8 cm.; rays usually fewer than 14; southern 

ONG CNS aE ee oe a aa Eo 7. H. debilis subsp. runyonii 

Stems densely hirsute or hispid-hirsute; peduncles usually 30-40 cm. long; 
leaves frequently 8-9 cm. long; rays usually 14 or more; Carrizo Springs, 

MUA S aeee een Oe neem EE a ee NEN, 8. H. debilis subsp. hirtus 
Phyllaries usually 2.0-2.5 mm. broad, usually long-attenuate; stems glabrous or 

sparingly hispid; leaves gradually tapering from base to tip (fig. 6). 

Lower leaves usually large, blade over 8 cm. long; peduncles very slender, 20-40 
em. long; disks relatively small, seldom over 1.5 cm. at anthesis; north- 
eastern Texas chiefly in oak-pine woods.............. 4. H. debilis subsp. silvestris 

Lower leaves smaller, blade seldom over 9 cm. long; peduncles not conspicu- 
ously slender, disks 1.4-2.0 cm. broad at anthesis. 

Peduncles 25-50 cm. long; leaf serration usually shallow, fairly regular; rays 
usually 2 cm. or more long; disks usually 1.6 or more in diameter at 
anthesis; south central Texas:._......:....- 5. H. debilis subsp. cucumerifolius 

Peduncles seldom over 25 cm. long; leaf serrations usually deep, irregular; 
rays usually less than 2 cm. long; west and north coastal Florida. 

Be Rg a) oe eee ne 3. H. debilis subsp. tardiflorus 


1. HELIANTHUS DEBILIS subsp. debilis.? Helianthus debilis Nutt. Am. 
Phil. Socs N.S: 72367. 1841. 

Annual or perennial, prostrate, stem and branches subglabrous to 
densely hispid; leaves irregularly shallowly serrate to nearly entire, blade 
glabrous to hispid, 3.0-10.0 cm. long, 2.0-8.0 cm. wide; peduncles gener- 
ally 10-20 cm. long; disk 1.1 to 1.4 cm. in diameter at anthesis; phyllaries 


2 Helianthus procumbens Raf. (Fl. Ludovic. 70. 1817) has been provisionally con- 
sidered as synonymous with H. debilis Nutt. (Merrill, E. D. Index Raf. 237. 1949). 
This plant was observed by Robin presumably in what is now Louisiana or from 
the neighborhood of Pensacola. Helianthus debilis subsp. debilis does not occur in 
this region and H. debilis subsp. tardiflorus, which might be found near Pensacola, 
is not procumbent. Moreover, H. debilis does not have the opposite leaves described 
by Rafinesque for his H. procumbens. In any event H. procumbens Ralf. is a later 
homonymn of H. procumbens Pers. (Syn. ii. 475. 1807). Rafinesque’s species might 
be Spilanthes repens Michx. 
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about 2 mm. wide, short-attenuate, sometime squarrulose ; rays 11-17, 
1.2-2.0 cm. long, 0.5—1.0 cm. wide, yellow; central pales slightly hispid. . 

Distribution and citation. Common on sandy beaches from St John S 
County to Dade County, Florida (fig. 2). Apparently an introduction at 
Key West and Lake City, Florida and in Cuba. Brevard County: Cur- 
tis 1441, 

Type. Baldwin, “E. Fla.,” BM, not examined (photograph from GH, 
and US examined). 
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Fic. 2. Distribution of Helianthus debilis in Florida. (Base map through the cour- 
tesy of Dr. H. B. Sherman.) 


This subspecies is very distinct and well set off from its nearest rela- 
tive which appears to be subsp. vestitus. Helianthus debilis subsp. debilis 
is geographically isolated from other sunflowers, except H. argophyllus, 
which is naturalized in Volusia County. No evidence of hybridization be- 
tween these two taxa was found. 

The susbpecies is quite common on the keys of eastern coastal Florida 
and is rare even a short distance inland, although it is planted in yards at 
a number of localities in eastern Florida. The subspecies forms more or 
less continuous large populations in both the northern and southern parts 
of its range. However, in Indian River, St. Lucie, and Martin counties the 
populations are smaller and it seems possible that gene flow is cut down 
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in this area. If populations from the northernmost part at Marineland are 
compared with southern ones from Surfside (fig. 6), the plants appear 
different enough to warrant subspecific distinction, but if a series of popu- 
lations from north to south is studied it is found that the variation in disk 
diameter, leaf length (fig. 4), and pubescence (Table 2) is in the nature 
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Fic. 3. Distribution of Helianthus debilis in Texas. The distribution of H. petio- 
laris (small dots) is given for Texas, Oklahoma, and a part of New Mexico. The latter 
species extends from Manitoba and Minnesota to Washington and south to northern 
Mexico. (Base map of Texas through the courtesy of Dr. Lloyd Shinners.) 


of acline. The leaves of the northern populations are more generally entire 
and cuneate whereas those from the southern counties are serrate and more 
frequently truncate (fig. 6). However, certain other characters, such as 
number and length of rays and peduncle length, do not show any signifi- 
cant trends. That this variation pattern is not merely ecological modifica- 
tion is clearly evident when comparisons are made with plants grown in 
the experimental garden (second column, fig. 4). The same general trend 
of variation is seen in the experimental garden populations, although the 
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measurements for certain characters do not agree with those from plants 
in nature. In view of these data, however, it appears that the analysis of 
variation in nature in Helianthus debilis is reliable, although Clausen 
(1951) has implied that the analysis of natural variation is untrustworthy 
because of ecological modifications in many environments. In Florida 
subsp. debilis flowers throughout most of the year. At Bloomington plants 
started indoors in March come into bloom the first of July. 


TaBLe 2. VARIATION IN LEAF PUBESCENCE IN H. DEBILIS SUBSP. DEBILIS 
From NortH To SOUTH FROM NATURAL AND GARDEN POPULATIONS* 


Collection Number of plants 
number* Source glabrate hispid 
3179 Marineland, St. Johns County 20 0) 
5221 Marineland, St. Johns County 18 @) 
5220 Flagler Beach, Flagler County 23 (0) 
3185 Melbourne Beach, Brevard County 20 0) 
5219 Melbourne Beach, Brevard County 20 2 
3187 Palm Beach, Palm Beach County 18 2 
5218 Palm Beach, Palm Beach County 11 8 
3189 Surfside, Dade County 9 11 
5217. Surfside, Dade County 4 18 


* The 3100 series was collected in nature, and the 5200 series was grown in the 
Experimental Garden at Bloomington, Indiana. 


2. HELIANTHUS DEBILIS subsp. vestitus (E. E. Wats.) stat. nov. H. ves- 
titus E. E. Wats. Pap. Mich. Acad. 9:347. 1929. 

Annual or perennial, stem rather densely hirsute with whitish hairs, 
main stem erect or semi-erect to 30 cm. tall, lateral branches becoming 
decumbent; lower leaves deltoid-lanceolate to deltoid-ovate, usually cor- 
date or truncate, rarely cuneate at base, irregularly serrate, occasionally 
somewhat undulate, 4.0-8.0 cm. long, 2.5-6.0 cm. wide; peduncles 9-15 
cm. long, usually hirsute; disk 1.1—1.2 cm. in diam. at anthesis; phyllaries 
1.5—2.0 mm. wide, short-attenuate; rays 12—15, 1.2-1.6 cm. long, 0.6—0.7 
cm. broad, yellow-orange; central pales hispid. 

Distribution and citation. Known only from the keys off west central 
Florida from Pinellas County to Sarasota County (fig. 2). Manatee 
County: Cuthbert 1445, 

Type. Hog Island (now Caladesi), Pinellas County. Tracy 6919, MSC. 

Variation. This subspecies has at maturity a prostrate habit and in that 
respect resembles subsp. debilis and subsp. praecox. However, it does 


EXPLANATION OF FIGURE 4 

Fic. 4. Variation in leaf length of Helianthus debilis subsp. debilis from north to 
south in Florida. On the left are shown histograms from four population samples 
from Florida; on the right are shown histograms from seven populations grown in 
the experimental garden at Bloomington. The leaf length is given on the horizontal 
axis. The number of individuals in each population ranges from 17 to 24. The col- 
lections or seeds come from the following localities: 3179, 5221, Marineland, St. John’s 
County; 5220, Flagler Beach, Flagler County ; 5423, Daytona Beach ,Volusia County; 
3185, 5219, Melbourne Beach, Brevard County; 5425, Stuart, Martin County; 3187 
5218, Palm Beach, Palm Beach County; 3189, 5217, Surfside, Dade County. 
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Fic. 4. Variation in leaf length of Helianthus debilis subsp. debilis. 
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not seem unlikely that such a habit could have originated independently 
in these three taxa. Both geographically and morphologically this sub- 
species is intermediate between subsp. debilis and subsp. tardiflorus, al- 
though in the sum total of its morphological features it appears to be 
more closely related to subsp. tardiflorus. Four populations were studied 
in detail both in the experimental garden and from population samples in 
nature, and although there is considerable variability there is no evidence 
of clines or of hybridization with other subspecies. 

This subspecies is, like all other taxa in this species, characterized by 
red-purple disk flowers. It is of interest to note that one plant (5214-15) 
grown in the experimental garden had yellow disk flowers. Yellow disk 
flowers are known in H. annuus and H. Bolanderi and this character is 
recessive to red-purple disk flowers. The origin of the yellow disk flowers 
in subsp. vestitus is probably more readily explained on the basis of in- 
dependent mutation rather than hybridization. 

Flowering material has been collected in the field from January through 
October. In the experimental garden it comes into flower late in July. 


3. HELIANTHUS DEBILIS subsp. tardiflorus subsp. nov. Herba annua 
ramosissima caulibus erectis glabris vel sparse hispidis maculatis vel ru- 
bris 60-75 cm. altis foliis inferioribus deltoideo-lanceolatis raro ovalibus 
cordatis irregulariter serratis interdum crispatis laminis 5-10 cm. longis 
3-9 cm. latis pedunculis 10-25 cm. longis disci diametro 1.4—1.5 cm. 
phyllaribus 2-3 mm. latis ligulis 13-19, 1.4-1.6 cm. longis 6-8 mm. latis 
paleis hispidis. 

Distribution and citation. In isolated colonies on sandy beaches in west- 
ern and northern coastal Florida in Franklin, Levy, and Sarasota counties 
(fig. 2). Single plants of this subspecies were found in Alachua County 
(Heiser 3218) and Taylor County (Heiser 3219), and it was collected by 
Small and De Winkeler in 1919 (9169) in Okeechobee County, although 
I failed to find it in this county in 1951. 

Type. Sarasota County, Sarasota Key, Curtiss 1455, MO. 

This subspecies is most readily recognized by its usually deeply and 
irregularly serrate leaves (fig. 6). It also has a more bushy habit than the 
other subspecies because of its tendency toward abundant branching near 
the base. It appears to be most closely related to subsp. silvestris, and at 
one time the distribution of these two subspecies may have been contin- 
uous across the gulf coast, although today they are separated by a consid- 
erable distance (fig. 2). Crosses between subsp. silvestris and subsp. ves- 
titus give F, plants which are erect and very similar to subsp. tardiflorus 
in appearance. 

The three populations of this subspecies which have been studied in 
detail show rather conspicuous differences in type of branching, leaf 
length, degree and nature of leaf serration, ray number and peduncle 
length (fig. 5). Although these differences are maintained in cultivation, 
they do not seem to be sufficient basis for recognizing three taxa. 
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RAY NUMBER LEAF LENGTH 
FLORIDA GARDEN FLORIDA GARDEN 

3198 x13 5216 x14 3198 x 40 5216 k 6A 
9 23cm. 10 21cm. 3 lcm 4 Ilom. 

x13 S2i2 3200 x 48 5212 x 72 
32it K14 52i1 x 14 3211 x 74 5211 xX 94 
3221 ¥ 19 S210 x 18 3221 x82 5210 R92 


PEDUNCLE LENGTH 
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Fic. 5. Variation in four characters in Helianthus debilis subsp. vestitus (black) 
and H. debilis subsp. tardiflorus (white). The collections and seeds come from the 
following localities in Florida: 3198, 5216, Long Beach, Sarasota Connty ; 3200, 5212, 
Sarasota, Sarasota County; 3211, 5211, Cedar Key, Levy County; 3221, 5210, Cara- 


belle, Franklin County. 
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Although both subsp. tardiflorus and subsp. vestitus occur in the Sara- 
sota region, the two do not come into contact and there is no clear-cut 
evidence of hybridization. However, it can be seen from figure 5 that the 
Sarasota population of subsp. tardiflorus closely approaches subsp. ves- 
titus in leaf length, and disk diameter. Such evidence might suggest that 
there had been past hybridization between these two taxa in this region, 
but the measurements of peduncle length do not support this, for the 
Cedar Key population of subsp. tardiflorus which is well isolated today 
from subsp. vestitus shows the short peduncles similar to those of subsp. 
vestitus, whereas the Sarasota population of subsp. tardiflorus has long 
peduncles. 

In nature flowering material of this species has been collected from 
March to September. In the experimental garden it matures extremely late 
(August and September) and several plants from Cedar Key (5211) were 
killed by frost before flowering. It seems possible that at times it may live 
through the winter in Florida, a fact which could account for specimens 
collected in flower in March. 


4. HELIANTHUS DEBILIS subsp. silvestris subsp. nov. Herba annua 
caulibus erectis atro-rubris vel maculatis plerumque glabratis superne 
ramosis ramis aliquantum pendulis foliis inferioribus deltoideo-ovatis 
cordatis plerumque regulariter serratis laminis 6-14 cm. longis 4-13 cm, 
latis pedunculis gracilibus 16-30 (—40 raro) cm. longis disci diametro 
plerumque 1.5 cm. phyllaribus ca. 2 mm. latis ligulis 12-14 (—20 raro) 
1.5—2.3 cm. longis 0.7—1.2 cm. latis paleis plerumque hispidis. 

Distribution and citation. In the pine and oak regions of northeastern 
Texas from Shelby County to Wood County south to Waller County and 
Milam County (fig. 3). Upshur County: Reverchon 2581. 

Type. Nacogdoches County: 3 miles south of Nacogdoches on U. S. 
Highway 59, Heiser 3086, IND. 

This subspecies is distinguished from the others by the large, almost 
invariably cordate, leaves (fig. 6), the pendulous branches which arise in 
the upper half of the plant, and the usually rather small heads. However, 
one population from Houston County (Heiser 3048) has rather large 
heads and many rays. The plants of this subspecies from the northern part 
of its range appear to be most closely related to subsp. tardiflorus, and 
like subsp. tardiflorus this subspecies matures late in the experimental 
garden. However, in nature it has been collected as early as May. The 
southern limit of the subspecies has been drawn somewhat arbitrarily, in 
part because herbarium material from this area is scanty and also the 
specimens are somewhat fragmentary. Some of the specimens from the 
southern part of the range approach subsp. cucumerifolius, and it may be 
that hybridization between the two subspecies occurs. Such might be ex- 
pected since there are no known barriers to interbreeding and the hybrids 
are fertile. 

Another factor which may influence the variation pattern is hybridi- 
zation with H. annuus. Hybrids have been found in Henderson County 
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and 7. annuus is rather common in the southern part of the range of subsp. 
silvestris (Heiser, 1951). Although no evidence for introgression of H. 
annuus was cited previously (Heiser, 1951), it now appears that such 
introgression might account for the high ray number, large disks, and 
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Fic. 6. Leaf outlines of Helianthus debilis from plants grown in the experimental 
garden. Leaves were selected from five plants in each population in order to show 
the range of variation. H. debilis subsp. debilis, Marineland, St. John’s County, Fla., 
5150; H. debilis subsp. debilis, Surfside, Dade County, Fla., 5217; H. debilis subsp. 
vestitus, Indian Rocks Beach, Pinellas County, 5214; H. debilis subsp. tardiflorus, 
Sarasota, Sarasota County, Fla., 5211; H. debilis subsp. tardiflorus, Carabelle, Frank- 
lin County, Fla., 5210; H. debilis subsp. silvestris, Grapeland, Houston County, 
Texas, 5162. X 1/5. 
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perhaps the large leaves found in some populations of subsp. silvestris 
(Heiser, 1951, Table 2). 


5. HELIANTHUS DEBILIS subsp. cucumerifolius (T. & G.) stat. nov.? H. 
cucumerifolius Torrey and Gray, Fl. N. Am. 2:319. 1842. H. debilis var. 
cucumerifolius A. Gray, Syn. Fl. 1°:273. 1884. 

Annual, much branched, branches ascending, stem hispid below, usually 
conspicuously purple mottled, 55-65 cm. tall; lower leaves deltoid-ovate 
to deltoid-lanceolate, cuneate, truncate, or cordate at base, fairly regu- 
larly serrate, slightly wavy, margined, blade 4.0-9.0 cm. long, 3.0—8.0 cm. 
wide; peduncles not conspicuously slender, 25-50 cm. long, disk 1.6— 
rarely 2.0 cm. long, 7-12 mm. broad; central pales of the chaff with hispid 
or slightly villous tips. 

Distribution. In open sandy soils in southeastern Texas from Travis 
County, south to Victoria and Frio counties (fig. 3). Guadalupe County: 
E. J. Palmer 11650. 

Type. Texas. Exact locality unknown. Drummond 171, NY. 

On the whole this subspecies appears more similar to subsp. runyoni 
than to any other subspecies of H. debilis, although it may intergrade with 
subsp. silvestris in the northern part of its range. There is within the sub- 
species considerable variation which remains to be analyzed carefully. 
In the northern part of its range the chaff tips are generally merely hispid, 
in the central part of the range both hispid and slightly villous chaff tips 
are found, whereas in the southern part of the range generally all of the 
plants have slightly villous chaff tips, approaching the condition found in 
subsp. runvonii and subsp. /irtus. Hybridization between the subspecies, 
of course, is one possible explanation of this variation. This subspecies also 
hybridizes with #. annuus and it is possible that introgression from this 
species is another source of variability, although as yet we have no clear 
evidence for it. 

This subspecies matures early, coming into bloom in the experimental 
garden in the middle of June. Flowering specimens from nature have been 
collected from April to October. 


6. HELIANTHUS DEBILIS subsp. praecox (Engelm. & Gray) stat. nov. 
ial. praecox Engelm. & Gray, Boston Jour. Nat. Hist. 5:221. 1847. H. 
debilis var. praecox A. Gray in Torr., Emory, Rep. U.S—Mex. Bound. 


Nes 90. 1859. (The Schott specimen cited by Gray is subsp. cucumeri- 
olius. 


® Helianthus lindheimerianus of Scheele (Linn. 22:159. 1849) has been placed in 
synonymy with H. cucumerifolius by Watson (1929). Scheele’s description might 
refer either to H. annuus or to H. cucumerifolius. His statement that this plant is 
perennial further complicates matters, but this is probably an error. For his type he 
cites Lindheimer, Neubraunfels, Texas, August, 1846, but does not give a collection 
number. Lindheimer’s No. 96, which is H. debilis subsp. cucumerifolius, was collected 
at this locality, but does not agree as to date. His H. annuus No. 259 does agree, how- 


i see ; 3 ‘ ‘ 
ever, and therefore I am inclined to consider H. lindheimerianus as Synonymous with 
H. annuus subsp. texanus Heiser. 
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Annual, usually somewhat prostrate or erect with branches horizontal, 
stem greenish, not conspicuously mottled, hispid to hirsute, 40-50 cm. 
tall; lower leaves deltoid-ovate, usually cuneate to truncate at base, finely 
and fairly regularly serrate, 3.0-8.0 cm. long, 2.0—-7.0 cm. wide; peduncles 
15-30 cm. long; disk about 1.4 cm. in diameter; phyllaries 3-4 mm. broad, 
short-attenuate; rays generally 14-15, 1.7—2.7 cm. long, 7-12 mm. broad; 
central pales of the chaff hispid or occasionally slightly villous. 


Distribution and citation. In coastal sands on Galveston Island, Texas, 
and adjacent mainland in Galveston and Chambers counties (fig. 3). 
Chambers County: Cory 51022. 


Type. Texas. Galveston County, Galveston Island, Lindheimer 97, 


_ This taxon was originally described as a species, but later Gray reduced 
it to synonymy under H. debilis. Watson (1929, p. 355) states that the 
type of H. praecox should be referred to H. petiolaris, and the description 
to H. debilis. Watson has “completely misinterpreted” (to use his own 
words) the type specimen. The description matches the type perfectly. 
Watson was under the impression that the central pales of the receptacle 
were villous only in H. petiolaris. 


The semi-prostrate habit and the pubescence of this subspecies suggest 
an affinity to subsp. vestitus, but the similarities here are in all probabil- 
ity the result of parallel development of coastal ecotypes in Texas and 
Florida. When all the morphological features are considered, the rela- 
tionships of subsp. praecox are clearly seen to be with the southern Texas 
race, subsp. runyonii, with which it-produces fertile hybrids. 


Helianthus annuus appears as a weed on Galveston Island, and hybrids 
with subsp. praecox have been found in several localities. 

This subspecies flowers fairly early (late June) in the experimental 
garden, and has been collected in nature in flower from July to November. 


7. HELIANTHUS DEBILIS subsp. runyonii, subsp. nov. Herba annua 
caulibus erectis plerumque rubris hispidis vel hirsutis 50-60 cm. latis foliis 
inferioribus deltoideo-ovatis basi cuneatis vel truncatis plerumque denti- 
bus parvis acutis regulariter serratis laminis 3.0-7.5 cm. longis 2.0—-6.0 
cm. latis pedunculis 20-30 cm. longis disci diametro ca. 1.4 cm. phyllari- 
bus 3-4 mm. latis abrupte attenuatis ligulis plerumque 11-13, 2.2—2.4 cm. 
longis 1.0-1.1 cm. latis paleis florium disci centralium villosis. 


Distribution and citation. Coastal prairies from Aransas County to 
Cameron County, Texas (fig. 3). San Patricio County: Whitehouse 18133. 


Type. Willacy County, Yturria, Robert Runyon 4365, IND. 

Morphologically this subspecies is intermediate between subsp. praecox 
and subsp. /irtus, the two races with which it produces fertile F; hybrids. 
In the northern part of its range there is some difficulty in distinguishing 
this subspecies from subsp. cacumerifolius, and additional field study 
needs to be undertaken, The specimens from Brooks County (Ferris and 
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Duncan 3200, Tharp 3834) are somewhat more robust than the other 
specimens and have thicker leaves. Hemsley (Biol. Cent. Am. 2:180. 
1881-1882) lists H. praecox from northern Mexico based on the collec- 
tion of Berlandier, no. 2354. I have not seen this specimen, but it may well 
be H. debilis subsp. runyonit. 

This subspecies flowers fairly early (late June) in the experimental 
garden, and has been collected from April to November in Texas. 


8, HELIANTHUS DEBILIS subsp. hirtus, subsp. nov. Subspeciei runyonii 
similis sed hirsutior laminis 3.0—9.0 cm. longis 2.0—7.0 cm. latis pedunculis 
30-40 cm. longis disci diametro 1.5-1.7 cm. ligulis 14-16, 2.1—-2.7 cm. 
longis 0.7-1.3 cm. latis. 

Distribution. Known only from near Carrizo Springs, Dimmit County, 
Texas (fig. 3). 

Type. Texas. Dimmit County, Carrizo Springs, Heiser 3064, IND. 

This local race is most distinctive because of the hirsute pubescence. 
It has previously been confused with H. petiolaris, and Watson has anno- 
tated specimens of it as such. Its relationship to H. debilis is most clearly 
seen in the leaves (fig. 7), and in its crossing relation it has been shown to 
belong to the “praecox” assemblage of H. debilis. In its chaff pubescence, 
however, it is almost identical to H. petiolaris. After three generations of 
crossing sister plants from this population (3064), progeny has been ob- 
tained with almost glabrous chaff. The latter species does not occur in 
this area, but H. annuus does and hybridizes with subsp. hirtus. However, 
the peculiar features of subsp. /irtus almost certainly are not derived 
from H. annuus. 

This subspecies is apparently confined to a single population. It is of 
interest to note that the Carrizo Springs sand region is also the home of 
a number of other endemics (Shinners, oral communication). The pocket 
gophers also have a subspecies limited to this same small area (Davis, 
1940). 

Subspecies /irtus flowers relatively early in the experimental garden, 
a flowering plants have been collected in nature from April through 

uly. 


HELIANTHUS DEBILIS AS A WEED 


Helianthus debilis makes its appearance as a weed in a number of locali- 
ties in the eastern United States outside of Florida and Texas. Apparently 
in most localities where it has been reported, it is merely locally estab- 
lished, frequently as an escape from cultivation. However, in Georgia and 
South Carolina it forms extensive colonies along roadsides and is well es- 
tablished as part of the weedy flora. The decision as to whether these 
plants are indigenous in these states or represent introductions from either 
Florida or Texas rests on the following evidence. In Texas and in Florida 
H. debilis occurs in a number of places which are relatively undisturbed 
by man, whereas in Georgia and South Carolina the plants occur only as 
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Fic. 7. Leaf outlines of Helianthus debilis from plants grown in the experimental 
garden (cont.). H. debilis subsp. cucumerifolius, Frio, Dilley County, Texas, 5161; 
H. debilis subsp. cucumerifolius, Westhoff, DeWitt County, Texas, 5156; H. debilis 
subsp. praecox, Galveston Island, Galveston County, Texas, 5159; H. debilis subsp. 
runyoni, Yturria, Willacy County, Texas, 5160; H. debilis subsp. hirtus, Carrizo 
Springs, Dimmit County, Texas, 5158. « 1/5. 


roadside weeds. Secondly, H. debilis was not collected in the latter states 
until 1899 (Cuthbert) whereas the species was collected in both Florida 
and Texas before 1850. Moreover, the Cuthbert collection from Georgia 
has ‘“‘escape” written on some of the sheets. 

_ From their geographical position one might suppose that these weed 
races in Georgia and South Carolina were introduced from Florida, but 
all in all the weed specimens seem to have more in common with subspe- 
cies cucumerifolius of Texas. However, the weed specimens differ from 
this subspecies in their larger disks (1.7—2.0 cm. in diam. at anthesis) , and 
larger leaves (9-12 cm. long, 8-11 cm. wide) which are almost invariably 
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cordate at the base. For the present I do not feel that it is necessary to 
give the weeds a distinct epithet, but simply refer them to H. debilis 
subsp. cucumerifolius. Both the large heads and leaves could have been 
derived through introgression from H. annuus. Furthermore, segregates 
with a yellow disk have appeared among plants grown in the experimental 
garden; this also suggests influence from H. annuus. 

Distribution. Connecticut: Fairfield County, New Haven County, 
New London County. Massachusetts: Barnstable County. Pennsylvania: 
Lehigh County. Virginia: Isle of Wight County. North Carolina: Samp- 
son County, Pender County. South Carolina: Florence County, Aiken 
County. Georgia:* Taylor County, Richmond County. Alabama: Houston 
County. Louisiana: Calcasieu Parish, Rapides Parish. 


ORNAMENTAL RACES 


Helianthus debilis is grown as a garden ornamental and is carried by a 
number of seed companies in the United States and Europe. Without 
much doubt it is the most attractive annual species of the genus. A number 
of strains have been grown both at Bloomington and in St. Louis. There 
is considerable variation between strains, particularly in regard to ray 
color, which varies from a pale primrose to a deep orange yellow; mor- 
phologically most of them resemble either subsp. cucumerifolius or 
subsp. silvestris. Some of the ornamental strains are almost identical to 
the weeds of South Carolina and Georgia. Some seeds offered as ““H. cu- 
cumerifolius” when grown proved to be H. annuus, and other strains show 
evidence of having been derived from hybrids between H. annuus and 
H. debilis subsp. cucumerifolius. 


DiIscuUssION AND CONCLUSIONS 


For purposes of discussion we may think of H. petiolaris, the “debilis” 
assemblage (subspecies debilis, vestitus, tardiflorus, silvestris and cucu- 
merifolius), and the “praecox” assemblage (subspecies praecox, runyonii 
and hirtus) of H. debilis as three incipient species. It seems highly prob- 
able that they all have come from a recent common ancestor. The morpho- 
logical differentiation that has occurred can perhaps most readily be ex- 
plained by geographical isolation which has permitted the development of 
different gene combinations in response to different environmental condi- 
tions. Partial reproductive barriers leading to some sterility in F, hybrids 
appear to have developed through structural changes in the chromosomes. 
The incipient speciation in these sunflowers then can be readily explained 
in neo- Darwinian terms. In attempting to reconstruct the past history of 
this group we are hampered by the lack of any fossil evidence and of any 
indication of the ages of the various racial components, factors which 
make it exceedingly difficult to explain the present distribution. It is 
known, however, that the region inhabited by H. debilis is for the most 
part quite young geologically. In the following discussion certain assump- 
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Thorne (Castanea 16:29. 1951) also reports it from Clay and Seminole counties. 
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tions are made. The principal ones are rather obvious: (1) races having 
the same structural arrangement of chromosomes as indicated by pairing 
at meiosis come from the same progenitor, and (2) in general, morpho- 
logical similarities indicate closeness of relationship. Moreover, we 
shall speak of certain types as the progenitor or original type, although 
it is fully realized that in all probability no existing race is similar to the 
progenitor. 

It has been shown on morphological grounds that H. debdilis subsp. 
hirtus connects “praecox” to H. petiolaris and that subsp. runyonii con- 
nects ‘“‘praecox”’ to “debilis” by way of subsp. cucumerifolius. From the 
crossing studies it has also been shown that “praecox”’ forms a bridge 
between “‘debilis” and H. petiolaris. Assuming that one of these three is 
similar to the progenitor we have the following possibilities: (1) H. petio- 
laris could have been the progenitor which gave rise to “praecox” which 
in turn gave rise to “debilis.” This would imply a western origin and then 
a gradual spread over the newly arisen land in the gulf coast region some- 
time in the Miocene or later. In this connection it should be pointed out 
that five other annual sunflowers today are centered in the western United 
States, whereas only two species are native to the gulf region. (2) The 
second possibility is that “praecox” is the original type which in turn gave 
rise to H. petiolaris to the west and “‘debilis” to the north and east. (3) 
From the evidence we have it is equally likely that a subspecies of the 
“debilis” assemblage could have been the ancestral type which gave rise 
to “praecox” and that “praecox” in turn gave rise to H. petiolaris. Thus 
it can be seen that no definite conclusions can be reached in regard to the 
progenitor. 4 

A second problem is to explain the origin of subsp. debilis, which has 
been shown to differ greatly morphologically from the remainder of the 
species. Such great morphological differentiation might be explained by 
an early isolation of the progenitor of this subspecies from the ancestral 
species. One is tempted to postulate long-distance dispersal of H. debilzs 
into Florida in the lower Oligocene when Florida appeared as an island 
isolated from the mainland (Schuchert, pl. 11, 1935) and later a gradual 
spread of subsp. vestitus and subsp. tardiflorus into peninsular Florida 
from the northwest. 

In view of the fact that the differences between subsp. debilis and the 
other subspecies of the “debilis” assemblage are as great as, or greater 
than, the differences between “debilis,” “praecox,” and H. petiolarts in 
Texas we might suppose that the isolation of the ancestor of subsp. debilis 
took place before the differentiation of the other taxa. Then at some later 
date H. petiolaris, “praecox,” and ‘“debilis,” excepting subsp. debilis, dif- 
ferentiated with the latter assemblage retaining the original structural 
arrangement of the chromosomes. If this is actually the case it means 
that all the other subspecies of “debilis’”” are more closely related to 
“praecox” and H. petiolaris in terms of a recent common ancestor than 
to subsp. debilis. If these crossing groups were interpreted as species it 
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can be seen that it might give us an unnatural classification. To follow 
this to its logical conclusion we might point out that the use of sterility or 
crossing limits, which is the primary prerequisite in most genetic species 
definitions, may actually obscure understanding relationship at times. 

Thus far, in order to complicate the discussion as little as possible, no 
consideration has been given to the possibilities of hybridization in at- 
tempting to explain the evolution of these sunflowers. It is difficult to 
evaluate the role of hybridization, particularly since it may go hand in 
hand with the other mechanisms promoting evolution, but it has almost 
certainly played a role. 

It has been pointed out repeatedly that ‘“‘praecox”’ is intermediate be- 
tween H. petiolaris and “debilis,”’ and although the latter two are not 
known to hybridize today it is possible that past hybridization could 
have taken place which gave rise to “praecox.” Unfortunately, few crosses 
have been made between H. petiolaris and “‘debilis,” but in those which 
have been made, the F, progeny would most nearly key out to “praecox” 
although they do not exactly match any of the existing three subspecies. 
The artificial F, has reduced fertility, but it seems possible that stable, 
fertile types might be selected from hybrid derivatives of H. petiolaris and 
“debilis” which would differ both morphologically and in chromosome 
structure from the parental types. 

There also exists the possibility that certain of the subspecies owe their 
origin at least in part to hybridization. Helianthus annuus is known to 
hybridize naturally with several of the subspecies. Although in an earlier 
paper (1951), wherein all Texas races of H. debilis were referred to H. 
debilis var. cucumerifolius, it was stated that there was no evidence of 
introgression of H. annuus into “‘debilis,”’ it now seems probable that genes 
from H. annuus might account for the large disks, numerous rays, and 
large cordate leaves of certain Texas populations of subsp. silvestris. It 
has also been pointed out that subsp. tardiflorus in some respects is inter- 
mediate between subsp. silvestris and subsp. vestitus, although from 
present-day distribution one can hardly postulate hybridization to explain 
the origin of subsp. tardiflorus. Other possibilities of hybridization modi- 
fying the subspecies have been pointed out in the section on taxonomy. 

The foregoing discussion has explored some of the possibilities which 
might account for the present pattern of subspeciation in H. debilis. How- 
ever, we cannot satisfactorily point to one taxon as the definite progenital 
type, nor can we evaluate fully the role of hybridization. In a group of 
Closely related diploid organisms in which nothing is known of the past 
history of the taxa, and many times when it is, it is practically impossible 
to construct a phylogenetic “tree.” On the other hand, it has been pos- 
sible to show the relationships of the various taxa as they exist today using 
the criteria of comparative morphology and crossability. 


Department of Botany, 
University of Indiana, Bloomington. 
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A NEW TRIFOLIUM FROM OREGON 
HELEN M. GILKEY 


In May of 1954, Mrs. Bessie Fleischman Murphy, an analyst at the 
Seed Laboratory located at Oregon State College, discovered in south- 
eastern Oregon a colony of a conspicuous large-headed clover, specimens 
of which she brought to the writer for identification. It proved strikingly 
different not only from any species previously known in the state but, so 
far as could be determined, from any thus far described. Consequently 
it is offered here as new to science. 

In size of head, this species is comparable, in northwestern United 
States, only to Trifolium macrocephalum (Pursh) Poir. and T. Thomp- 
soni Morton. But resemblance to either of these species ceases with this 
character. In fact the new clover is barred, by its possession of only three 
leaflets, from the section Macrocephala to which these two species are 
assigned. 

The single colony located by Mrs. Murphy represents practically a pure 
stand, though the plants are scattered. It occurs in Malheur County on 
a bluff above Sucker Creek, a tributary of Snake River, in a section 
where fingers of coarse-textured blue-gray diatomaceous earth protrude 
into the darker soil of typical sagebrush plains. The new clover occurs 
only upon these light-colored areas, its glaucous herbage blending closely 
with the blue-gray soil. Except upon this slope which is pre-empted by 
the clover, Artemisia tridentata is the predominant species in the region. 
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Fic. 1. Owyhee Clover. Trifolium owyheense; habit, flowering stem and root, 
X 34; a, flower, X 214; b, flower at later stage, showing withered corolla and in- 
flated calyx, X 2%; c, pistil from b, X 2%; d, lower leaf, including stipules, X 34. 
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The partial chemical report of the soil, made by the Soils Department 
at Oregon State College, is as follows: 


Phosphorus Potassium Sodium Total salts 
Soil pH Ibs./A. level Ibs./A. level ppm. ppm. 
6.8 7.6 ib 2000 VH 5000 140 


The precipitous nature of the slope is favorable to a rapid run-off of 
melting snow, and unfavorable to the establishment of a foot-hold on the 
part of any except the most tenacious of plants. The large fleshy deeply- 
penetrating root with widely spreading and extensively developed branch- 
es, together with the glaucous and somewhat succulent herbage, indi- 
cates adaptations to a difficult environment. 

Mrs. Murphy and members of her family secured a good series of speci- 
mens in flowering and fruiting stages, also kodachrome slides of the col- 
ony and of individual plants in the field. The specimens and kodacolor 
prints are filed in the Oregon State College Herbarium. 

The specific epithet chosen for the species is derived from Owyhee, the 
Indian name for river and dam which are predominating factors in giving 
agricultural status to this section of the state. 


Trifolium owyheense sp. nov. Herba glauca ut videtur perennis e 
radice carnosa caulibus diffusis, 6-8 cm. longis; foliolis crassis glaucis 
obovato-emarginatis vel orbiculatis, raro denticulatis; stipulis crassis 
glaucis rotundatis; capitulo ebracteato, pyramidato, 3.5-4 & 3.5—4 cm.; 
calyce membranaceo tubo breviter obconico subvilloso demum inflato; 
laciniis glabris, subaequalibus, anguste subulatis apice aristulatis; corolla 
calyce duplo longiore; vexillo roseo, angustato apice truncato basi albido; 
alis roseis; carina saturate rosea; semina 2—3 elliptica maculata. 

Trifolium owyheense. Owyhee Clover (fig. 1). Plant probably peren- 
nial, glaucous; stems several, spreading, reaching 2 dm. in length; leaflets 
thick, broad, overlapping, more or less emarginate, rarely sparingly and 
minutely dentate, glaucous-green with white crescents; stipules thick, 
glaucous, slightly lobed, the members of a pair sometimes fused wholly 
or in part; head without an involucre, pyramidal, 3.5-4  3.5—4 cm.; 
calyx tube membranaceous, short-conical, somewhat villose, at length 
inflated, the teeth subequal, narrowly subulate, deep green, glabrous, the 
apices soft-aristulate; corolla twice as long as the calyx, vexillum narrow, 
the apex truncate, rose-colored, the base translucent-white, wings rose- 
colored, keel deep rose; seeds 2-3, elliptic, spotted. 

Collected in Malheur County, Oregon, May 1954, by Bessie Fleisch- 
man Murphy. Type in Oregon State College Herbarium. 


Oregon State College, Corvallis. 
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A NEW RECORD OF DWARF MISTLETOE ON LODGEPOLE 
AND WESTERN WHITE PINE 


Jos Kuijr 


From various collections examined at the University of British Colum- 
bia the writer has for some time suspected the occurrence of dwarf mistle- 
toe, Arceuthobium campylopodum Engelm., on lodgepole pine (Pinus 
contorta Dougl. ex Loudon) in the Pacific Coast region of British Colum- 
bia. Observations in the field in 1954 confirmed these suspicions, this 
mistletoe being found not infrequently in stands or small groups of lodge- 
pole pine on the eastern part of Vancouver Island as far north as Comox, 
and also on this host near Sechelt on the mainland. 

Both the occurrence and the symptoms of this host-parasite combina- 
tion indicate some interesting parallels with those of the larch mistletoe- 
lodgepole pine combination.! Brooming is almost completely absent, ex- 
cept where the infections are so abundant that branches appear stunted 
in part of the tree. The swellings produced are fusiform, the older ones 
becoming markedly elongated and attaining a considerable size. 

Near Horne Lake, on Vancouver Island, a single small tree of western 
white pine (Pinus monticola Dougl.) also was found to bear dwarf mistle- 
toe shoots protruding from fusiform to spherical swellings on the branches 
and main stem. The mistletoe is believed to be the same as that on the 
lodgepole pine, which locally formed a heavily infected overstory. 

Although its morphology leaves no doubt as to its inclusion in Arcey- 
thobium campylopodum, the intraspecific identity of the mistletoe occur- 
ring on these two species of pine is questionable. This species is at present 
subdivided into forms, such as f. tsugensis, f. laricis, f. blumeri, etc., ex- 
clusively on the basis of host relationships, no consistent morphological 
differences as yet having been found. No one form is known to be restricted 
to lodgepole pine; both f. lavicis and f. campylopodum have been found 
on this host. From the very nature of the present classification, it is there- 
fore impossible to identify, below the specific level, the mistletoe here 
reported. The plants on Pinus monticola could possibly be referred to f. 
blumeri, which is said to be restricted to white pines. The conditions under 


1 Kuijt, Je Some notes on the larch mistletoe in British Columbia. Can. Dept. 
Agr. Forest Biol. Div., Bi-monthly Progress Rept. 10(6). 1954. 


EXPLANATION OF FIGURE 1 

Fic. 1. Arceuthobium campylopodum infections. A. On lodgepole pine (Pinus con- 
torta) at Horne Lake, Vancouver Island. Although literally hundreds of infections 
are present on the tree, and practically all larger branches are infected, only the lower 
ones show any signs of brooming. B. Typical swellings on lodgepole pine near Quali- 
cum Beach, Vancouver Island. C. On lodgepole pine. Close-up of female plant, with 
mature, recurved berries and young flowering shoots. August. D. On Western hite 
pine (Pinus monticola) near Horne Lake, Vancouver Island. Swellings on this tree 


seemed more severe than those on lodgepole pine. Arrows indicate small plants pro- 
truding from the swellings. 
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Fic. 1. Arceuthobium campylopodum infections. 
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which it was found, however, very strongly indicate that this is the same 
mistletoe as that on the overstory lodgepole pine. The writer prefers there- 
fore not to assign this mistletoe to a definite form of Arceuthobium cam- 
pylopodum. 

There nevertheless remains the possibility that the mistletoe involved 
is no other than that on western hemlock. In some localities infected hem- 
lock and lodgepole pine were indeed found together; in others, however, 
no hemlock was present. Moreover, in several mixed stands either the 
hemlock or the lodgepole pine was heavily infected, while no infections 
were found on the other host. If cross-inoculations will eventually estab- 
lish that we are here concerned with hemlock mistletoe only, some ex- 
planation will be required for the apparent freedom from mistletoe in 
these cases. 

Most of the collections of dwarf mistletoe checked in 1954 as occur- 
ring on lodgepole pine on the Pacific Coast had previously been identified 
as A. americanum Nutt. ex Engelm. However, no reliable collection of 
A. americanum from west of the Coast Range has as yet been seen by 
the writer. There is a distinct possibility that, at least in Canada, no A. 
americanum is present west of these mountains. This would parallel the 
western limits of distribution of the Douglas fir mistletoe (A. douglasii 
Engelm.), although the ranges of neither species are continuous east of 
this mountain system. 

University of British Columbia, Vancouver 


PROSOPIS GLOBOSA GILL. IN BAJA CALIFORNIA 
Ropert L. DRESSLER 


An attractive yellow-flowered, mimosoid shrub was one of the most 
interesting plants found on a trip to the Jdria forest area beyond Rosario, 
Baja California, Mexico, and on west from San Agustin to the Pacific 
Coast at Santa Catarina Landing. The plant in question proved, on our 
return, to baffle all attempts at identification; to be sure, it keyed to 
Prosopis or Neptunia, but it did not resemble any North American rep- 
resentative of either genus. Had fruiting material been available, I fear 
the plant would have been described as a new genus. For several years this 
troublesome shrub continued to resist the efforts of taxonomists far more 
competent than myself; then, by chance, I happened across a photograph 
of the Argentine Prosopis globosa Gill. (P. striata Benth.) and recognized 
it as being very similar to the Mexican plant. Prosopis globosa is the only 
species in the section Lomentaria Speg. (Burkart, 1940). While our Mexi- 
can plant differs in some respects from P. globosa, the differences are 
small, and it seems best to assign it to varietal status in this species. 
Thus, we add yet another species to the series showing close relationship 
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Fic. 1. Type specimen of Prosopis globosa Gill 
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between the arid regions of North and South America. I had planned to 
write a summary of this interesting floristic relationship and include it 
with the description of P. globosa var. mexicana, but that “brief” consid- 
eration has got quite out of hand and cannot be subordinated to this tax- 
onomic note. For the full synonymy of P. globosa var. globosa, see Burkart 
(1945). 

Prosopis GLOBosA Gill. var. mexicana var. nov. A specie differt foliis 
maioribus (pinnis 20-25 mm. longis, foliolis 4-8 mm. longis) et pedun- 
culis longioribus (3.5—5 cm.) et lignescentibus. 

Dense hemispheric shrub ca. 1.3 m. tall; stems green with straw-colored 
longitudinal striations; stipules linear, erect, 2-3 mm. long, tomentulose; 
leaves bipinnate, unijugate; petioles (1)—3—7 mm. long, with rudimentary, 
tomentulose rachis (0.5—2 mm.) usually projecting beyond pinnae, and an 
erect, truncate gland ca. 0.5 mm. high between pinnae; pinnae 10-25 mm. 
long (petiolules 4-12 mm.), the rachillae with a tomentulose mucro pro- 
jecting ca. 1 mm. beyond leaflets; leaflets 2 or 3 pairs per pinna, glab- 
rescent, oblong, obtuse, 4-8 mm. long, 2-4 mm. wide; peduncles axillary, 
stout, striate, 3.5-5 cm. long; flowers in dense, spherical heads ca. 1.5—2 
cm. in diameter; bracts inconspicuous, tomentulose, linear-lanceolate, ca. 
2 mm. long; flowers sub-sessile; calyx campanulate, strigose-tomentulose, 
1.5—-2 mm. long, lobes broadly deltoid, ca. 0.5 mm. long; petals ca. 4 mm. 
long, lanceolate, obtuse, glabrous; filaments 5—7 mm. long; anthers ca. 
1 mm. long, with prominent, stipitate, globose gland at apex; ovary 
sparsely strigose, stipitate (stipe ca. 1-1.5 mm. long) 2—2.5 mm. long, 
style 4—5 mm. long. Fruit unknown, but apparently a loment as in the 
South American variety. 

Mexico: Baja California, Santa Catarina Landing (ca. 29° 30’ N., 
115° 15’ W.), wash in rocky brushland, April 16, 1949, R. L. Dressler 604 
(type GH, isotype UC). 

This variety differs from the nearly leafless South American plants only 
in degree. The leaves are larger in all parts, but the extreme measurements 
overlap. The stipules are not markedly spinescent as in var. globosa. The 
peduncles are not only longer (3.5—5 cm. as compared to 0.7—2 cm.), but 
are much stouter and more persistent. The flowers of var. mexicana are 
not so clearly pedicellate, but otherwise tend to be a little larger in all 
parts. Many, but not all, South American plants are more strongly pu- 
bescent. A fragment of the persistent margin of the fruit which is present 
on one old peduncle of the type specimen (fig. 1, right center) indicates 
that the fruit is probably similar to that of the Argentine plant. 


Gray Herbarium, Harvard University 


LITERATURE CITED 


BURKART, ARTURO. 1940. Materiales para una monografia del género Prosopis 
(Leguminosae). Darwiniana 4:57-128. 


- 1945. La intricada sinonimia del “manca-caballo”, P i 1 
ee ACs , Prosopis globosa Gill. 


h 1956] . REVIEW 175 


REVIEW 


Weeds. By W. C. Murenscuer. xvi + 560 pp., 135 figs. (Second Edition). Mac- 
| Millan Company, New York. 1955. $10.00. 

Public service, an important function of tax-supported institutions, represents 
an integral part of the work at the University of California Herbarium. The Her- 
barium staff daily serves the people of the state by answering numerous requests for 
| information about plants of horticultural or agricultural importance. Many of these 
requests have to do with the identification of weeds. Thus we who do this work 
are particularly appreciative of the recently published second edition of W. C. 
Muenscher’s well-known “Weeds.” 
| “Weeds” was originally published in 1935. Although the second edition follows 

the same pattern, Part I (“General: Weeds and Their Control”) is more or less com- 
pletely rewritten, and Part II (“Weeds Arranged According to Family, Together 
With Key”) adds 71 new weeds to the original 500. The most outstanding change in 
the Second Edition is the deletion from Part I of the discussion on chemical control. 
This change was effected because of the recognition that chemical control has become 
a subject too complex and too significant to be treated concurrently with weed iden- 
tification within a single treatise. The prime purpose of the second edition of “Weeds” 
| thus becomes their identification. Control in the broad sense is not neglected, how- 
| ever, for its various manual aspects are carefully treated, the importance of biological 
| and chemical control are mentioned, the most significant references to chemical control 
are given in the text, and in addition many references to the various phases of con- 
trol are included in the over 300 titles listed at the end of the book under “Literature 
References.” 

It is to be regretted, however, that a few outstanding references to the still experi- 
mental field of biological control were not included in the body of the text as is done 
for chemical control, nor are such references singled out from the terminal list of 
“Literature References” via footnotes in the text. 

Considered as out-of-place, unwanted plants, weeds are discussed as to their 
economic importance, their alarmingly successful ability for seed production, their 
multifarious methods of dissemination, their amazingly effective methods of vegeta- 
tive reproduction, and consequently their frequently ubiquitous and omnipresent 
occurrence. All these are subjects of vital importance to the intelligent application of 
eradication or control methods. Prevention, eradication, and control, and the prac- 
tical methods for obtaining each of these objectives are discussed. Control is of course 
the most limited objective, but often the only possible one. 

In Part Il (‘Weeds Arranged According to Family, Together With Key”) the 
key leads directly to species, rather than first to families and then to genera. The 
single key thus runs through 40 pages, a feature which cannot help but lead to some 
cumbersomeness although this is minimized by skillful handling. The arrsngement of 
genera and species is alphabetical under the families which are in the usual Englerian 
sequence. Three hundred of the species are illustrated by line drawings. Of special 
interest in the careful treatment of each species is the short paragraph on control. 

California, being a state of highly varied topography and climate and consequently 
of great agricultural diversity, has attracted a plethora of alien plant species. For 
the identification of these California aliens, which number well over 700, there is 
already available the semi-technical but very readable and highly useful “Weeds of 
California” by W. W. Robbins, M. K. Bellue, and W. S. Ball (Dept. of Agri. State 
of California, second edition, 1951). Many of Muenscher’s 571 weeds do not occur 
in California, and conversely many weeds known from California are outside of 
Muenscher’s territory and are not listed in his book. In many ways, however, his 
book complements “Weeds of California,” particularly in the much fuller general 
discussion and in the specific statement of control for each species listed. It is unfor- 
tunate that the price of such a useful book could not be lower. HELEN K. SHARSMITH, 

Department of Botany, University of California, Berkeley. 
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NOTES AND NEWS 


EUPHORBIA ANTISYPHILITICA DISCOVERED IN SOUTHERN NEW MExIco. A very un- 
usual species, Euphorbia antisy philitica Zucc., has been found in southern New 
Mexico, Candelilla, as it is commonly called, had only been reported in the United 
States from the Big Bend area of Brewster County, Texas, and 5 states in Mexico: 
Zacatecas, San Luis Potosi, Coahuila, Durango, and Nuevo Leon. The discovery of 
the species in New Mexico extends its known range some 350 miles north of the Texas 


locality. 


Fic. 1. Large clump of Euphorbia antisyphilitica on the east slope of the San 
Andres Mountains showing the vigorous and closely spaced branches characteristic 
of the species. 


This large clump of £. antisyphilitica, which is 30 feet across (fig. 1), was dis- 
covered by Mr. Cecil Kennedy of the U.S. Fish and Wildlife Service. It is located on 
Bennett Mountain on the eastern slope of the San Andres Mountains, Dona Ana 
County, at an altitude of 4,200 feet where it grows on a gravelly ridge and appears 
to be thriving as the stems are about 30 inches high. The rainfall here is limited, 
averaging 10 to 12 inches a year. A very thorough search of the San Andres Mountains 
and vicinity by Mr. Kennedy, who has worked in the area for over 13 years, has not 
revealed the presence of additional plants of E. antisy philitica. This newly discovered 
locality is possibly relictual from a more continuous and extensive range of the 
species which existed many years ago. 

Other desert plants associated with it are Tvidens pulchellus, Enneapogon des- 
vauxi, Setaria macrostachya, Ephedra trifurca, Fouquieria splendens, Dasylirion 
wheeleri, Opuntia macrocentra, Dalea formosa, Larrea divaricata, and Parthenium 
imcanum. Of interest is that, in Mexico, candelilla usually grows in association with 
another species of Partheniwm known as P. argentatum or guayule. 

Candelilla, a Mexican name for the plant, refers to its very characteristic small 
reed-like leafless stems. The stems or branches, which are extremely numerous, are 
covered with a kind of wax which is extracted for commerce. To obtain the wax, 
the stems are boiled in water whereupon the grayish crude wax rises and is skimmed 
off. It is primarily used to make candles which burn with a bright light and an agree- 
able odor. The wax has also been used for phonograph records, shoe polish, floor and 
furniture polish, lubricants, and waterproofing. The plant is claimed to have purga- 
tive properties and is used in Mexico as a remedy for venereal diseases. Recent in- 
formation from Texas indicates that candelilla is no longer abundant in the Big 
Bend region where it has been exploited for its commercial properties. Purrip J. 
LEYENDECKER and Ceci, A. Krnnepy, New Mexico College of A. & M. A., State 


College, New Mexico and U. S. Fish and Wildlife Service, Box 791, Las Cruces, 
New Mexico. 


